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RELATED APPLICATIONS 

[0001] This application claims is related to and claims priority from U.S. 
provisional application 60/458,890 filed on March 31, 2003, the entire 
contents of which are incorporated by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to a computer implemented method of product 
ordering and inventory repositioning for a promotion in a supply chain 
management system utilizing a network. 

BACKGROUND OF THE INVENTION 

[0003] It is known to use historical product demand data to predict future 
product demand in the context of management of a supply chain. For 
example, U.S. patent Nos. 5,953,707 and 6,151 ,582 to Huang et al. are both 
directed to management of a supply chain. Huang et al. disclose linking point 
of sale (POS) data, where available, to historical promotion information to 
analyze the impact of promotion activities on demand for products 

[0004] There is a need, however, in the context of a supply chain system 
having stores associated with specific distribution centers (DCs), to provide a 
product demand forecast model that allows POS data obtained for a short 
time during a promotion to be used to determine the product demand for 
stores associated with the DCs for the remaining promotion. There is also a 
need to treat the DCs differently in determining the product demand 
depending on whether sufficient current POS data has been obtained for 
stores associated with the DC. 
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SUMMARY OF THE INVENTION 

[0005] A first aspect of the present invention relates a computer 
implemented method of product ordering and inventory repositioning for a 
promotion in a supply chain management system utilizing a network. The 
method comprises obtaining via the network from a plurality of stores in a first 
region, each store associated with a respective distribution center within the 
first region, point of sale data for a short period of time relative to a length of 
time allotted for a current product sales promotion, causing a computer 
calculation of a product demand level for stores associated with at least one 
distribution center for the current product sales promotion based on an 
outlook model and the point of sale data, causing a computer calculation of a 
product amount for the at least one distribution center based at least in part 
on the product demand level for stores associated with the at least one 
distribution center, and taking an electronic action based on the product 
amount for the at least one distribution center. 

[0006] It is to be understood that both the foregoing general description and 
the following detailed description are exemplary and explanatory only and are 
not restrictive of the invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The accompanying drawings, which are incorporated in and 
constitute a part of this specification, illustrate several embodiments of the 
invention and, together with the description, serve to explain the principles of 
the invention. 

[0008] Figure 1 illustrates an electronic reporting and feedback system 
according to an embodiment of the present invention. 

[0009] Figure 2 illustrates the organization of the components of a supply 
chain system according to an embodiment of the present invention. 

2 

002.991235. 



Atty. Dkt. No.: 062834-0215 



[0010] Figure 3 is a flow chart illustrating the steps of determining an 
outlook model according to an embodiment of the present invention. 

[001 1] Figure 4A is a graph illustrating the volume sales on average for an 
average store over a promotion for an outlook model according to an 
embodiment of the present invention. 

[0012] Figure 4B is a graph illustrating the volume sales on average for an 
average store over a promotion for an outlook model according to another 
embodiment of the present invention. 

[0013] Figure 5 is a flow chart illustrating the steps of determining whether a 
predictor/predictee relationship exists for distribution centers (DCs) in a supply 
chain, and determining a predictor/predictee index value. 

[0014] Figures 6A and 6B are flow charts illustrating how the product sales 
volume for the outlook for the DCs in a first region is determined for a current 
product sales promotion. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] The present inventors have realized that there is a need to provide a 
product forecasting model for a product promotion that allows current 
promotion POS data (POS data obtained during the current promotion period) 
to be used to forecast the product demand during the promotion at stores 
associated with each DC in the supply chain, and to determine a product 
demand for at least one DC. 

[0016] The present inventors have also realized that the different DCs 
should be treated differently in determining the product demand for the DCs 
stores according to whether or not a sufficient amount of current POS data 
has been obtained for stores associated with the respective DC. In this case a 
sufficient amount of POS data may be an amount sufficient to make a 
prediction, such as a statistically significant sample, a statistically predictive 
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sample, a historically predictive sample, or a historically relative sample, for 
example. In this regard, for those DCs for which a sufficient amount of current 
POS data has been obtained from stores associated with the DC, the forecast 
product demand is determined from the current POS data and a prediction 
model. For those DCs for which a sufficient amount of current POS data has 
not been obtained, the forecast product demand may be determined based 
upon the forecast product demand of a DC for which sufficent data has been 
obtained, if there is a correlation between this DC and another DC for which 
there is data. If no correlation exists for a given DC, the forecast product 
demand can be determined based on historical product data during a 
promotion, such as invoice data, for the DC or by indexing topline sales 
through such DC to another measurable benchmark such as national topline 
sales for all DCs, for example. 

[0017] The invention is described below with reference to drawings. These 
drawings illustrate certain details of specific embodiments that implement the 
systems and methods and programs of the present invention. However, 
describing the invention with drawings should not be construed as imposing 
on the invention any limitations that may be present in the drawings. The 
present invention contemplates methods, systems and program products on 
any computer readable media for accomplishing its operations. The 
embodiments of the present invention may be implemented using an existing 
computer processor, or by a special purpose computer processor 
incorporated for this or another purpose or by a hardwired system. 

[0018] As noted above, embodiments within the scope of the present 
invention include program products comprising machine-readable media for 
carrying or having machine-executable instructions or data structures stored 
thereon. Such machine-readable media can be any available media which 
can be accessed by a general purpose or special purpose computer or other 
machine with a processor. By way of example, such machine-readable media 
can comprise RAM, ROM, EPROM, EEPROM, CD-ROM or other optical disk 
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storage, magnetic disk storage or other magnetic storage devices, or any 
other medium which can be used to carry or store desired program code in 
the form of machine-executable instructions or data structures and which can 
be accessed by a general purpose or special purpose computer or other 
machine with a processor. When information is transferred or provided over a 
network or another communications connection (either hardwired, wireless, or 
a combination of hardwired or wireless) to a machine, the machine properly 
views the connection as a machine-readable medium. Thus, any such a 
connection is properly termed a machine-readable medium. Combinations of 
the above are also included within the scope of machine-readable media. 
Machine-executable instructions comprise, for example, instructions and data 
which cause a general purpose computer, special purpose computer, or 
special purpose processing machines to perform a certain function or group of 
functions. 

[0019] Embodiments of the invention will be described in the general 
context of method steps which may be implemented in one embodiment by a 
program product including machine-executable instructions, such as program 
code, for example in the form of program modules executed by machines in 
networked environments. Generally, program modules include routines, 
programs, objects, components, data structures, etc. that perform particular 
tasks or implement particular abstract data types. Machine-executable 
instructions, associated data structures, and program modules represent 
examples of program code for executing steps of the methods disclosed 
herein. The particular sequence of such executable instructions or associated 
data structures represent examples of corresponding acts for implementing 
the functions described in such steps. 

[0020] Embodiments of the present invention may be practiced in a 
networked environment using logical connections to one or more remote 
computers having processors. Logical connections may include a local area 
network (LAN) and a wide area network (WAN) that are presented here by 
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way of example and not limitation. Such networking environments are 
commonplace in office-wide or enterprise-wide computer networks, intranets 
and the Internet and may use a wide variety of different communication 
protocols. Those skilled in the art will appreciate that such network computing 
environments will typically encompass many types of computer system 
configurations, including personal computers, hand-held devices, multi- 
processor systems, microprocessor-based or programmable consumer 
electronics, network PCs, minicomputers, mainframe computers, and the like. 
Embodiments of the invention may also be practiced in distributed computing 
environments where tasks are performed by local and remote processing 
devices that are linked (either by hardwired links, wireless links, or by a 
combination of hardwired or wireless links) through a communications 
network. In a distributed computing environment, program modules may be 
located in both local and remote memory storage devices. 

[0021] An exemplary system for implementing the overall system or portions 
of the invention might include a general purpose computing device in the form 
of a conventional computer, including a processing unit, a system memory, 
and a system bus that couples various system components including the 
system memory to the processing unit. The system memory may include read 
only memory (ROM) and random access memory (RAM). The computer may 
also include a magnetic hard disk drive for reading from and writing to a 
magnetic hard disk, a magnetic disk drive for reading from or writing to a 
removable magnetic disk, and an optical disk drive for reading from or writing 
to a removable optical disk such as a CD-ROM or other optical media. The 
drives and their associated machine-readable media provide nonvolatile 
storage of machine-executable instructions, data structures, program modules 
and other data for the computer. 

[0022] The claimed invention is applicable to many different industries, 
including but not limited to, restaurants, pharmaceuticals, health and personal 
care products, computer and internet technology, automotive, home product 
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supply, food and beverage, telecommunications, machinery, air conditioning 
and refrigeration, chemical, department store supply, office product supply, 
aircraft and airline related industries, education, consumer electronics, hotel, 
gasoline stations, convenience stores, music and video, etc. 

[0023] Referring again to the supply chain management system of the 
present invention, the organizational structure, technology applications and 
information systems that form portions of the Supply Chain are enablers that 
allow for effective management of the Supply Chain. The methodology of the 
present invention provides the means to efficiently capture, analyze and feed 
back timely Supply Chain data to the appropriate parties. 

[0024] The present invention includes a supply chain management system 
involving at least one supply chain participant, and possibly multiple supply 
chain participants. Supply chain participants include a supply chain manager. 
The supply chain manager may be a supply chain participant, a department 
of, division of or consultant for a supply chain participant, or an independent 
entity unrelated to the other supply chain participants. The supply chain 
manager may be allowed to exercise management rights without taking title or 
possession of any goods passing through the supply chain. 

[0025] Supply chain participants may also include brand owners, point of 
sale outlets, point of sale outlet owners, a cooperative or consortium of point 
of sale outlet owners, distributors, or suppliers. Suppliers may supply one or 
more of finished goods, partially finished goods or raw materials. 

[0026] In general, the supply chain management system integrates various 
components, which components may include: 

In-Retailer Systems 

A Retailer/Distributor Electronic Interface 
A Supplier/Distributor Electronic Interface 
A Data Warehouse 
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Information Services 

A Network such as a Web Architecture and Internet Access 

[0027] Figure 1 illustrates an electronic reporting and feedback system 100 

according to an embodiment of the present invention. 

[0028] The In-Retailer Systems support point of sale outlet owners 102 with 
Point of Sale (POS) and BOH hardware and software solutions. This 
component enables electronic data collection of daily item sales for the 
information database. 

[0029] The Retailer-Distributor Electronic Interface establishes an electronic 
purchasing system and thus "electronic commerce" between POS outlets 104 
and distributors /"direct" suppliers 106, 108. This includes electronic order 
entry over the network such as via the Web, order confirmation, product 
delivery/receiving, electronic invoicing, electronic wire payment transfers, data 
collection, and contract compliance and distributor performance 
measurement, which assists in managing distributor performance. 

[0030] The Supplier-Distributor Electronic Interface facilitates the 
development of electronic commerce between system suppliers and 
distributors including electronic ordering and confirmations, electronic 
invoicing and payments and electronic supplier performance measuring and 
reporting. Electronic commerce between raw material suppliers 110 and 
suppliers is also provided. 

[0031] A Data Warehouse 1 12 is a central collection point that electronically 
collects and warehouses timely, critical Supply Chain information for all 
Supply Chain participants. This includes distributor and supplier performance 
measures, representations of daily outlet item sales with translations to 
specified product requirements, and inventory levels, sales history and 
forecasts at various points in the Supply Chain, thereby providing a basis for 
collaborative planning and forecasting. The data stored in the Warehouse is 
then available for quick, secure access. 
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[0032] Information Services analyzes 1 14, organizes and feeds back Supply 
Chain data to meet the information needs of Supply Chain users such as a 
brand owner 116, the Supply Chain Coordinator (SCC) 118, retail outlet 
management 120 and suppliers. This includes information on Supply Chain 
performance, collaborative planning and forecasting, promotion planning and 
inventory management. Services that benefit franchisees include electronic 
invoice auditing, distributor performance reporting, cost reporting and 
analysis, franchisee sales/cost comparables, and other reports. Information 
Services also determines a proper format in which to present the data so that 
it is in the most useful form for the end user. It also works with Supply Chain 
users to develop/evaluate analytical/operational tools. 

[0033] A network 122 is provided to underlie this supply chain structure. In 
one embodiment the network may comprises a web architecture with Internet 
access (through proprietary service or an Internet Service Provider (ISP)) that 
allows these electronic communications to take place efficiently and 
effectively. Encompassed in this component is the building of initial web 
applications and security for the Supply Chain. 

[0034] Figure 2 illustrates the organization of the elements in a supply chain 
system 200 according to one embodiment of the invention. A supply chain 
management system, such as that described above, is associated with the 
supply chain system 200 to manage product information for the supply chain 
system. The supply chain system 200 includes a plurality of stores 212, 
distribution centers (DCs) 214, and suppliers 216. Each store 212 in the 
supply chain system 200 may order products from an associated one of the 
DCs 214. In this application, the term "store" includes entities such as 
restaurants and factories, which order products from a DC 214. The term DC 
means an entity in the supply chain from which products may be transferred 
to the stores 212. The term supplier 216 means an entity in the supply chain 
from which products may be transferred to the DCs 214 or stores 212. A 
supplier 216 may also act as a DC. Both the suppliers 216 and DCs 214 may 
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include product manufacturers. The association between a store 212 and its 
associated DC 214 or from a DC 214 and its associated supplier 216 is 
indicated in Figure 2 by a line from the store 212 and the DC 214, or DC 214 
and supplier 21 6, respectively. 

[0035] The DCs 214 deliver products ordered by the stores 212, and keep 
an inventory of the products at the DC 214 and keep invoice data detailing the 
products ordered. The DCs 214 order products from the suppliers 216, which 
in turn deliver those ordered products to the DCs 214. 

[0036] Figure 2 illustrates only a few suppliers 216, DCs 214, and stores 
212, for ease of illustration. In general the supply chain system 200 may 
include many more suppliers 216, DCs 214 and stores 212. The stores 212 in 
the supply chain system 200, for example, may number in the thousands or 
tens of thousands. Further, Figure 2 illustrates each store 212 being 
associated with only one DC 214. Alternatively, a store 212 may be 
associated with more than one DC 214. 

[0037] Product data may be stored in an electronic fashion in the supply 
chain management system, such as that described with respect to Figure 1 , 
associated with the supply chain system 200. The supply chain management 
system manages the product information regarding the supply chain system. 
The product data includes, for example, product inventory data for inventory 
at the stores 212, DCs 214, and suppliers 216, point of sale (POS) data 
indicating the daily product sales at the stores 212, daily invoice data at the 
DCs 214 indicating the product orders shipped to the stores 212, and daily 
invoice data at the suppliers 216 indicating the product orders by the DCs 
214. 

[0038] The product data may also include, in addition to the type of product, 
the date the product was sold, and information regarding any product 
promotions in the supply chain occurring on the date the product was sold. 
The information regarding the product sales promotion may include, for 
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example, the type of products promoted during the product sales promotion, 
and the beginning and ending date of the product sales promotion (and thus 
the duration of the promotion). 

[0039] The product data may be electronically stored at one or more 
locations in the supply chain management system. For example, the POS 
data of the stores may be stored at the individual stores (point of sale outlet 
106 in Figure 1 ), and/or at the DCs (distributor 106 in Figure 1 ), and/or at 
other locations where the data may be stored, such as the data warehouse 
112 in Figure 1. 

[0040] In addition to current daily POS data, and current DC and supplier 
invoice data, historical DC and supplier invoice data and POS data are 
collected in the supply chain management system. In this application, 
historical data means data relating to product sales occurring prior to a current 
product promotion period. In this application, current data means data 
relating to product sales occurring during a current product promotion period. 

[0041] Figure 3 is a flow chart illustrating an exemplary embodiment of how 
an outlook model for forecasting product sales volume, and thus the product 
demand, at the stores is determined for a product sales promotion. The 
invention is not limited to the particular outlook model disclosed below, and 
other outlook models that provide a forecast based on current POS data may 
be used. Referring to block 300, historical POS data representing product 
demand at a plurality of the stores during one or more historical product sales 
promotions is obtained. The obtained historical data may be electronically 
stored so as to be available to a processor within the supply chain 
management system, which will perform a calculation to determine the 
outlook model. 

[0042] The historical data includes data characterizing a type of promotion, 
i.e., the type of product or products promoted during the promotion, the time 
of year of the promotion, and the duration or period of the promotion. As an 
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example, the historical data may include an indication that a single product, a 
cheeseburger, was at a reduced price, or otherwise promoted, at restaurants 
(stores) in the supply chain during the promotion, and that the promotion 
began on a Monday on a certain date and ended on a Sunday, two weeks 
later. In one embodiment, sales data for all of the products sold at the 
restaurant is obtained to thereby allow a determination of how the promotion 
effects the sales of other products not offered at a reduced price. Such data 
would allow a determination of cannibalization effects where a promotion for 
one product may cause sales of another product to be reduced, or of effects 
where a promotion for one product may cause sales of another product to be 
increased. As another example, the historical data may include an indication 
that two products, a cheeseburger and a fish sandwich, were on sale at 
restaurants (stores) in the supply chain during separate promotions, which 
overlapped. 

[0043] Referring to block 310, the outlook model for product sales demand 
for a particular promotion type and duration over a first region is determined 
based on the obtained historical POS data. The first region may be a 
geographical region, such as a state or nation, for example. The first region 
may also be a group of DCs which are not within a particular geographical 
region, or a single DC. In one embodiment, the first region encompasses 
some or all of the stores within the supply chain system and the DCs 
associated with those stores. In one embodiment, the outlook model 
forecasts the sales volume for an average store within the first region 
(average in the sense of product sales volume) in the supply chain during a 
product promotion. Alternatively, the outlook model may forecast the total 
sales volume for all of the stores within an average DC within the first region 
(average in the sense of product sales volume) in the supply chain during a 
product promotion. In general, the outlook model provides a prediction of the 
product sales volume (and thus demand level) for a store or stores in the first 
region given a set of input POS data obtained over a period of a current 
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product promotion. In general, the outlook model need not be determined by 
finding the sales volume for an average store in the first region. 

[0044] The historical data used in determining the outlook model for a 
particular promotion type and duration may include POS data for that 
particular product type, and for promotions having similar duration. For 
example, if the outlook model is for a product promotion for cheeseburgers, 
with a promotion duration of two weeks, historical data for cheeseburger 
promotions with a duration of about two weeks may be used in determining 
the outlook model. The time of year for the promotion or any of a variety of 
other factors may be used in creating or selecting an appropriate outlook 
model. 

[0045] The historical POS data in general need not include POS data from 
all of the stores in the first region. For example, some of the stores within the 
first region may have been added since the date of the sales of the historical 
POS data. Also, some of the stores may not have reported POS data within 
the supply chain management system. In one embodiment, the outlook 
model is determined based only on the historical POS data which has been 
obtained. In another embodiment, the historical data may be weighted 
accordingly in creating the outlook model to account for the fact that the 
historical data is not from all of the stores in the first region. As an alternative, 
correlations between stores may be used to estimate sales data for non- 
reporting stores. 

[0046] Figures 4A and 4B are examples of volume sales for an average 
store for two different outlook models according to an embodiment of the 
present invention. In the outlook model of Figure 4A, the product volume 
sales in an average store steadily rises to a maximum, and then decreases 
until the end of the promotion. In the outlook model of Figure 4B, the product 
volume sales reaches a maxima twice during the promotion. The average 
volume sales for the entire promotional period may be readily determined 
using the daily sales volume shown in Figures 4A and 4B. 
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[0047] Figure 5 is a flow chart illustrating steps of determining whether a 
predictor/predictee relationship exists between a pair of DCs, and determining 
an index value for those DC pairs for which a predictor/predictee relationship 
exists. Referring to block 500, historical DC product invoice data for the DCs 
is obtained via the supply chain management network, where the historical 
invoice data is indicative of products ordered for historical product sales 
promotions from the DCs by stores associated with the respective different 
DCs. 

[0048] While the invoice data relates to product volume sales for stores 
associated with a DC, the invoice data is not product volume sales data per 
se. The product invoice data is for products ordered by stores associated with 
the DC, and may in general include the product types ordered, the amount 
ordered, and the date. The invoice data may be data regarding products 
ordered by the stores on a per day basis, or on a weekly basis, or on some 
other time basis. In one embodiment, the invoice data is data regarding 
products ordered by the stores on a per day basis. The product invoice data 
provides an indication of the product sales of the stores associated with a DC, 
and thus the product demand for the stores. The obtained historical invoice 
data may be electronically stored so as to be available to a processor within 
the supply chain management system which will perform a calculation of a 
correlation between DCs. 

[0049] Referring to block 510, it is determined whether or not DCs correlate 
with one another for a particular promotion type and duration based on the 
historical invoice data. For a particular promotion type and duration, a 
particular pair of DCs correlate if they exhibit similar patterns over time in 
invoice data for a unique product. The correlation may be determined using 
any convenient method and data parameters, such as, for example regression 
analysis. The invention is not limited to the particular method used for 
determining the correlation. If a pair of DCs exhibits at least a predetermined 
correlation, it is determined that a predictor/predictee relationship exists 
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between that pair of DCs. Of course, in general a predictor/predictee 
relationship may exist between any number of DCs. 

[0050] After it is determined whether or not a predictor/predictee 
relationship exists between pairs of DCs, a predictor/predictee index value is 
determined for each predictor/predictee relationship as shown in block 520. 
The index value allows the product sales volume relating to the predictee DC 
to be predicted if a product sales volume relating to predictor DC is known. 
The product sales volume relating to the DC may be the product sales volume 
for an average store (in terms of sales volume) associated with the DC or the 
total sales volume for all of the stores associated with the DC. 

[0051] The index value is calculated based on the relative historical invoice 
data amount for stores in the predictor/predictee DCs. For example, for a 
particular predictor/predictee relationship between one DC (DC#1) and 
another DC (DC#2), the historical invoice data may indicate that the ratio of 
the invoice data amount for DC#2 to the invoice data amount for DC#1 is 1 .5. 
Thus, the index value for the predictor/predictee pair, DC#1/DC#2, is 1 .5. Of 
course, if the index value for the DC#1-DC#2 relationship is known, the index 
value for the inverse relationship, i.e., DC#2-DC#1, is readily calculated. That 
is, if the index value for the DC#1-DC#2 relationship is 1.5, the index value for 
the inverse relationship is 1/1.5 or about 0.67. 

[0052] The index value for a particular predictor/predictee pair allows the 
forecast sales volume for the stores of the predictee DC to be calculated over 
a sales promotion if the forecast sales volume for the stores of the predictor 
DC has been determined and thus indicates the ratio of the product sales 
volume for stores in the predictee distribution center to the product sales 
volume for stores in the predictor distribution center determined based on the 
index derived from historical product invoice data. For example, if it has been 
determined that the stores of the predictor DC are forecast to have an 
average sales volume per day of 120 over the promotion, then the forecast 
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sales volume (average store sales volume per day) of the predictee DC is 120 
times the predictor/predictee index. 

[0053] Figures 6A and 6B are flow charts illustrating one embodiment of 
how the product sales volume outlook (and thus the demand level) for at least 
one DC in the first region is determined for a current product promotion based 
on the outlook model and obtained point of sale data. In block 600, the 
current POS data, i.e., POS data for sales occurring during the current 
product sales promotion, is obtained via the supply chain management 
system from multiple stores in the first region during a first period of the 
current product promotion having a particular promotion type and duration, 
where each store is associated with a respective DC in the first region. For 
example, the current product promotion type may be a product promotion for 
cheeseburgers, and the duration may be two weeks. The obtained current 
POS data may be electronically stored so as to be available to a processor 
within the supply chain management system which will peform a calculation of 
the product sales volume outlook for the stores in the first region. 

[0054] The POS data obtained is for a first period of the current product 
promotion. In one embodiment, the POS data may be obtained for sales 
occurring for a day or days at the beginning of the promotion, so that the 
volume outlook sales for the entire promotion period may be determined. In 
one embodiment, the POS data may be obtained for a short period of time 
relative to the length of time allotted for a current product sales promotion. 

[0055] The POS data may be obtained for all of the stores in the first region, 
or for only some of the stores in the first region. In one embodiment, the POS 
data may be taken for a majority of the stores in the first region. 

[0056] In block 610, the product volume sales for stores for which POS data 
has been obtained is forecast for the first region for the current product 
promotion period based on the POS data input obtained and the outlook 
model calculation, such as determined in blocks 300 and 310 of Figure 3. 
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The POS data used may be for a single day of the promotion, or for any 
number of days. The POS data for one or more days may be fitted to the 
outlook model, such as one of the outlook models illustrated in Figures 4A 
and 4B, using conventional data fitting routines, such as a least squares fit, for 
example. 

[0057] The outlook may also be revised as the promotion continues, and 
further POS data is obtained. For example, POS data from a first day of the 
promotion may be used to provide an initial forecast of the product volume 
sales for the stores. POS data from a second day may then be used to refine 
the forecast. POS data from a third day may then be used to further refine the 
forecast, and so on. 

[0058] One example according to an embodiment of forecasting the product 
volume sales for a store, and thus the demand, is as follows. Assume that the 
POS data for the first three days in a promotion from stores reporting from the 
first region yields an average sales volume per store in the first region of 100 
sandwiches per day. Plugging the 100 sandwiches per day into an 
appropriate outlook model may result in a predicted average product sales 
volume per store per day over the entire promotion of 150 sandwiches. 

[0059] In block 620, a first group of DCs are identified for the current 
product promotion, where each DC in the first group has a predetermined 
number of associated stores reporting POS data (for example, the 
predetermined number may be 1 store, 5 stores, or all stores). In one 
embodiment, the predetermined number of stores may be a number which 
provides sufficient POS data to provide a statistically significant sample. 

[0060] In block 630, for each DC in the first group, the product volume sales 
outlook (and thus the product demand level) for the promotion period for the 
current product promotion is forecast based on the product volume sales 
forecast for stores associated with that DC. By way of example, for three 
days of reported POS data from stores associated with a given DC assume 
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that an average per store per day sales volume for such associated stores is 
90 sandwiches. Using the previous example, each of the stores in the first 
region reporting an average per day per store sales of 100 sandwiches to 
yield a predicted average product sales volume per store per day of 150 
sandwiches, then a forecast of product volume sales for the given DC on a 
per store per day basis can be determined as follows: (90/100) times 1 50 
yields 135 sandwiches per store per day for that DC. Alternative calculations 
may be used depending on the outlook model used. These forecasts are 
based on the outlook model and the POS data obtained from stores 
associated with the DC during the current product promotion. 

[0061] Note that for individual DCs in the first group, there may be POS 
data obtained from only some of the stores in that DC. According to one 
embodiment, for those stores within a particular DC for which no POS data 
has been obtained, it is assumed that these stores act in a similar fashion to 
those stores in the DC for which POS data has been obtained, and the 
product volume sales are estimated accordingly. For example, if for the DC 
on the first day of the current promotion, there is on average a 10% increase 
in product volume sales for the stores as compared to normal product volume 
sales, it is presumed that those stores within that DC for which no POS data 
has been obtained will also exhibit a 10% increase in product volume sales. 
In an alternative embodiment, historical data for the stores may be used to 
determine a correlation factor between stores, to thereby allow a store's 
volume sales to be predicted using the correlation factor. 

[0062] Referring to block 640, a second group of DCs is identified, where 
the DCs in the second group do not have the predetermined number of 
associated stores for which POS data has been obtained during the current 
promotion. Referring to block 650, for each of the DCs in the second group, a 
first subgroup of DCs for which a predictor/predictee relationship exists 
between that DC and a DC within the first group is identified. Also, in block 
650, from the DCs in the second group, a second subgroup of DCs is 
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identified for which a predictor/predictee relationship does not exist between 
the DC and any DC within the first group. 

[0063] Referring to block 660, for each of the DCs in the first subgroup, the 
product volume sales outlook (and thus the product demand level) for stores 
associated with that DC is forecast based on the product sales volume 
outlook of the predictor DC from the first group and the index value for that 
predictor/predictee relationship or its index to the national average. In one 
embodiment the index value relates the product sales volume for an average 
store associated with a predictee DC with the product sales volume of an 
average store of its predictor DC. If the product sales volume outlook of an 
average store of the predictor DC for the entire promotion period has been 
determined to be 100 per day, the product sales volume outlook of an 
average store of the predictee DC for the entire promotion period is 100 per 
day times the predictor/predictee index in this embodiment. 

[0064] Referring to block 670, for each of the DCs in the second subgroup, 
the product volume sales (and thus the product demand level) for the 
associated stores is forecast for the current product promotion period. In one 
embodiment, this forecast may be based on the outlook model and the 
historical invoice data for the DC. For example, if the historical invoice data 
for the DC indicates that the normal volume sales for an average store per 
day in the DC (volume sales for the product when a promotion for that product 
is not occurring) is equal to 80 sandwiches, and the forecast volume sales for 
the promotion period for an average store indicates that during the promotion 
product sales volume increases by 40% on average per day, the product 
volume sales outlook for the average store in the DC will be 1 12 over the 
promotion period. A wide variety of other methods may be used in place of 
the foregoing to calculate an estimate of product sales volume for DCs in this 
second subgroup. 

[0065] Referring to block 680, the product amount for the DC is calculated 
for the current product promotion based on the product volume sales outlook 
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forecast for stores associated with the DC. The product amount for the DC is 
the total product volume sales outlook for the current promotion period for all 
of the stores associated with the DC. For example, if the product volume 
sales outlook forecast for all the stores in a DC indicates that 100 sandwiches 
will be sold per day over a two week promotion and assuming the DC has 10 
stores associated with it, then it may be determined that (100)(14)(10) = 
14,000 cheeseburgers will be sold for the promotion. 

[0066] A product component amount for a DC may be determined based on 
the product amount for the DC and a product component file. The component 
file lists the components of the promotional product and the amount of each 
component in the product. For example, if the promotional product is a 
cheeseburger, the component file may list components such as: one bun, one 
hamburger pattie, one slice of cheese, two pickle slices, V* ounce ketchup, 
etc. If the product amount is 14,000 cheeseburgers, the amount of 
hamburger patties needed would be 14,000, while the amount of pickle slices 
needed would be 28,000, and this would be indicated in the product 
component amount. 

[0067] Referring to block 690, an electronic action, based on the product 
amount for each DC is taken. The action could be any one or more of a 
number of possible actions. For example, the electronic action could 
comprise communicating using any convenient method, the predicted product 
amount to the respective DC. In an alternative embodiment, a needed 
inventory amount may be displayed electronically in an alert message to a 
DC. The needed inventory amount may be determined based on the product 
amount, and product inventory within the supply chain and accessible by at 
least one DC or the stores associated with the at least one DC. This 
accessible inventory may include the inventory already stocked at a DC and 
stores associated with the DC, or in transit thereto. Accounting for the current 
location of the product components could be performed based on tracking 
inventory within the supply chain. Tracking may be performed by scanning a 
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bar code on an inventory package as it moves through the system or by 
scanning invoice data, for example. The action may also comprise posting 
the needed inventory amount to a website. 

[0068] The action may comprise a number of other possibilities, either 
alone, on in combination. An electronic message could be sent to appropriate 
DCs indicating that inventory should be shifted between DCs or between 
stores to account for the different product inventory needs during the product 
promotion. The action could also comprise repositioning inventory or 
generating a purchase order for additional products based at least in part on 
the needed inventory amount. 

[0069] As a further example, the expected amount of product needed at a 
store could be determined based on a correlation factor for example, and 
electronically sent to a plurality of the stores of a DC or of the entire first 
region. The stores would then have the information regarding the forecast 
product needed at the store during the promotion, and could send orders to 
their DC accordingly. 

[0070] In addition to forecasting the volume sales of a first product during a 
current product promotion for a first product, the volume sales of a second 
product, which is not being promoted, may also be determined. In one 
embodiment, historical POS data is obtained from stores regarding a change 
(an increase or a reduction) of sales of the second product during a promotion 
period for the first product. The POS data in this case includes POS data for 
the second product in addition to POS data for the first product. An outlook 
model for the second product may be determined in a similar fashion to earlier 
embodiments discussed above. Additionally, a second product change index 
for the second product is determined correlating the sales of the second 
product to the outlook model of the second product. The second product 
change index may be based on the historical point of sale data for the second 
product. 



21 



Atty. Dkt. No.: 062834-0215 



[0071] A forecast of the change in the sales (and thus the demand level) for 
the second product for the stores associated with the DCs is then determined 
based on the second product outlook model, the second product change 
index, and current POS data, which may include POS data for both the first 
and second products. Product amounts for each DC and needed product 
inventory for the second product may then be determined in a similar fashion 
to that described above, and an appropriate electronic action taken, with 
respect to the second product. 

[0072] It should be noted that although the flow charts provided herein show 
a specific order of method steps, it is understood that the order of these steps 
may differ from what is depicted. Also two or more steps may be performed 
concurrently or with partial concurrence. Such variation will depend on the 
software and hardware systems chosen and on designer choice. It is 
understood that all such variations are within the scope of the invention. 
Likewise; software and web implementations of the present invention could be 
accomplished with standard programming techniques with rule based logic 
and other logic to accomplish the various database searching steps, 
correlation steps, comparison steps and decision steps. 

[0073] The foregoing description of embodiments of the invention has been 
presented for purposes of illustration and description. It is not intended to be 
exhaustive or to limit the invention to the precise form disclosed, and 
modifications and variations are possible in light of the above teachings or 
may be acquired from practice of the invention. The embodiments were 
chosen and described in order to explain the principals of the invention and its 
practical application to enable one skilled in the art to utilize the invention in 
various embodiments and with various modifications as are suited to the 
particular use contemplated. 
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